Surface EMG, muscle fibre conduction velocity (MFCV), muscle force, and biochemical variables were investigated in a 13-year-old boy with familial hypokalaemic periodic paralysis during and after three attacks of paralysis. Patient history A 13-year-old boy with a family history of hypokalaemic periodic paralysis6 had had attacks of muscle weakness since he was 11 years old.6 During the first described attack he had woken up with complete paralysis at about 0500. No drugs were used. At 1100 he was admitted to our hospital with a total flaccid paralysis of his limbs. Serum potassium was 2-3 mmol.1'1 and he was treated with intravenous potassium. After three hours strength returned to his arms, and slight movements were possible in his legs (table) . After six hours strength returned to his legs. After 12 hours he was able to walk without help and potassium infusion was stopped. A total of 75 mmol potassium had been infused. The next morning MFCV measurements were made while his strength was normal.
Hypokalaemic periodic paralysis is characterised by episodes of paralysis combined with hypokalaemia. During attacks muscle excitability after nerve stimulation is severely reduced or absent and concentric needle EMG shows complete electrical silence. ' Troni et alP found a reduced muscle fibre conduction velocity (MFCV) by an invasive method. Surface EMG recording also showed a reduced MFCV in these patients.' The cause of paralysis is supposed to be a depolarisation block of the muscle fibre membrane. During an attack, a partial membrane depolarisation has been found. 4 The time course of recovery is not known. Troni et al2 only mentioned "a long period of recovery". We report surface EMG and MFCV measurements and muscle force in a patient with hypokalaemic periodic paralysis, during and after three episodes of paralysis.
Methods
The methods for the surface and invasive EMG measurements have been previously described.5 Muscle strength was measured by a hand-held dynamometer according to a standardised procedure.
Patient history A 13-year-old boy with a family history of hypokalaemic periodic paralysis6 had had attacks of muscle weakness since he was 11 years old.6 During the first described attack he had woken up with complete paralysis at about 0500. No drugs were used. At 1100 he was admitted to our hospital with a total flaccid paralysis of his limbs. Serum potassium was 2-3 mmol.1'1 and he was treated with intravenous potassium. After three hours strength returned to his arms, and slight movements were possible in his legs (table) . After six hours strength returned to his legs. After 12 hours he was able to walk without help and potassium infusion was stopped. A total of 75 mmol potassium had been infused. The next morning MFCV measurements were made while his strength was normal.
During the second attack the serum potassium was 2-6 mmol. Several reasons can be suggested for this temporary discrepancy: (1) A partial depolarisation of the muscle membrane results in action potentials of lower amplitude,9 thus disturbing the normal relation between force and IEMG. (2) The frequency change of the signal could also alter this relation. Because the surface electrodes act as a high-pass filter depending on the electrode separation'0 the change of the signal to lower frequencies will result in the transfer of less energy.
In vitro investigations of muscle fibres of patients have shown a slight depolarisation of the muscle cell membrane interictally to -75mV (normal -87 mV), increasing to -50 mV during paralysis.4 A partial depolarisation is accompanied by a slowing down in conduction velocity,"1 as was found in this study during the severest attack. To account for the discrepancy between the functional and electrophysiological recovery we suggest the following hypothesis. During paralysis potassium moves to the intracellular space. Although muscle strength recovers quickly after intravenous potassium treatment, the ratio between the intracellular and extracellular ion concentrations and the membrane potential is not restored with the same rapidity. Nevertheless, the action potential is sufficient to initiate calcium release, which is necessary for normal force generation. The return of the membrane potential to interictal values occurs only after complete recovery of the external and internal ion concentrations.
Relation between muscle force and IEMG. This is supported by the time course of potassium excretion, which is also a long lasting process (table) .
By contrast with earlier reports,'2 no rise in serum myoglobin concentration and creatine kinase was found in our patient after recovery. Interictally serum myoglobin concentration and creatine kinase activity are raised to varying degrees,612 which suggests a fluctuating, and during the attacks, temporarily increased membrane leakage.
Force recovered quickly during potassium infusion (table) . The initial recovery was in the arms during all three attacks. Recovery of the legs took longer. There are possible explanations for this difference. Vacuolar myopathy is most pronounced in the leg and pelvic girdle muscles6 and this suggests a more pronounced membrane disturbance in the legs, possibly because of the local, relatively larger muscle fibre diameters. This could result in a longer recovery time for the membrane potential in terms of transport capacity, between membrane surface and intracellular volume, and maybe enhanced local membrane damage. Another explanation could be that in a lying position the arms are used more than the legs; this could result in a less severe membrane disturbance as slight movements result in a faster recovery,'3 or even prevent an attack.
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